Based on action research of the Information Processing (IP) course at the bachelor programme HA/DØK at Copenhagen Business School, we investigate which barriers students experience when learning holistic systems development and why. HA/DØK has been developed to educate students who can facilitate between users and programmers and navigate within and between the application (i.e. the users') and the problem (i.e. the IT system's) domain. However, a summative evaluation suggests a gap between the study programme's intention and the students' learning and performance at the IP exam. Our investigation of this gap reveals that while the students readily think and act in accordance with the problem domain they all struggle to achieve the learning objectives that concern the application domain. We propose that the students' difficulties arise as a consequence of how the study programme is designed and outline alternatives for helping them overcome the barriers and/or reach the learning objectives.
Introduction
In the 1980s it was put forward that integration of the application and problem domain, i.e. the users' area and IT system's tasks respectively, requires that the systems developer possesses particular competences. Until that point in time, systems development had been firmly positioned within the functionalist paradigm, but now a number of new schools and methods, advocated by among others Winston W. Royce, Pelle Ehn, Enid Mumford, Peter Checkland, David Avison, and A.T. Wood-Harper, proposed that the systems developer should have interdisciplinary skills and be able to move between different paradigms. In other words, the system developer should be able to use, in addition to the functionalist paradigm, the social relativist, the radical structuralist, and the neohumanist paradigms (Hirschheim & Klein, 1989) . Thus, with regard to understanding, communicating, and designing, the 'good' and 'reflective' systems developer is someone who can facilitate between users and
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programmers and navigate easily within and between the application and the problem domain (Curtis, Krasner, & Iscoe, 1988; Mathiassen & Purao, 2002) .
Already in the mid 1980s the Copenhagen Business School designed a bachelor programme in computer science and economy, called HA/DØK. The purpose of HA/DØK was, and continuous to be, to educate students with competences in holistic systems development, i.e. with competences in facilitating between and integrating the application and problem domain. In Denmark, similar education programmes were later developed at Roskilde University, Århus School of Business, Århus University, and the IT University.
This paper investigates the Information Processing (IP) course, which is located in the fifth semester of HA/DØK. More specifically, the point of departure is the summative evaluation that concluded the course in January 2007 and that puzzled the authors, as well as the students. During a period of four days we held oral exams with 47 students, and therefore 12 groups. While preparing and having the exams we noticed that:
• All students experienced the same problems and barriers irrespective of how they performed at the exam. • The students' different level of competence influenced if and how they dealt with the problems and barriers.
• The students had a strong tendency to act in accordance with the functionalist paradigm (Hirschheim & Klein, 1989 ) when other approaches would have been the natural choice.
We asked ourselves if the observed pattern was a result of: the exam, the IP course in isolation, or of the bachelor programme as a whole. Recently greater attention has been paid to formulation and assessment of learning objectives and outcomes in higher education, i.e. to outcome based academic programmes (Abraham, 2006) , but a literature search in relevant databases revealed that so far little research has addressed the relationship between ISD educations' intention, course objectives, and the actual learning outcome. (However, see Cope (2003) and Abraham (2006) for interesting, related studies of learning outcomes in undergraduate ISD programmes). To understand the local problem at the IP course and to contribute to the ISD literature in general, we decided to start an action research collaboration that investigates which barriers students experience when learning holistic systems development and why. We consider the observation of a gap between programme intention, course objectives, and learning outcome as well as our analysis here of to be relevant for ISD education planers, teachers, and organizations that employ students with integrative and facilitator competences.
The paper is structured as follows. First HA/DØK and the IP course are described. Then the research approach is presented. In the next three sections we investigate at what level the gap between intention and learning arises, i.e. at exam, course, and/or study programme level, what the problem is, and what causes it. The concluding section summarises the results and outlines suggestions for helping the students overcome the barriers for learning.
The Case: HA/DØK and Information Processing HA/DØK lasts three years distributed over six semesters and covers modules/courses in economy, society, organization, computer science, philosophy of science, IT management, IT law, and a bachelor project. (See Kautz & Kofoed (2004) for an overview of the study programme and an empirical investigation of first year HA/DØK students' background, experience, and expectations and how these elements influence the teaching and the classroom experience). The progression of the study programme is an increasing focus on IS/IT and on organizational processes, including systems development and other types of change processes. The first four semesters concentrate on the solution of well-defined problems via IT, while the fifth and the sixth semesters emphasize problem definitions elicited from ill-structured problem situations, socio-technical solutions, and company collaboration.
Information Processing is located in the study programme's fifth semester within the computer science module. The purpose of the course is to make the students capable of understanding different perspectives on and methods for systems development and of applying them in a practical project. To this end, Information Processing consists of two elements: lectures and project work. The exam is an individual oral exam in both the literature and the project.
The lectures cover Hirschheim & Klein's four paradigms (1989) , the Multiview Methodology (Avison & Fitzgerald, 2006; Avison & Wood-Harper, 1990) , Soft Systems Methodology (SSM) (Checkland & Scholes, 1990) , Object-Oriented Analysis & Design (OOAD) (Mathiassen, MunkMadsen, Nielsen, & Stage, 1997) , and principles for user involvement (Mumford, 1995) . As the main learning objective of the course is that the students should gain experience with Hirschheim & Klein's four paradigms, the model will be briefly explained here:
• The functionalist paradigm is the oldest and therefore the classic paradigm. It assumes that the systems developer is a neutral expert who solves a well-defined problem through the use of IT.
• The social relativist paradigm is typical of traditional improvement oriented organizational development. It assumes that the systems developer is a facilitator who helps the case company define and solve a problem situation through understanding and organizational and IT oriented change.
• The radical structuralist paradigm is typical of Scandinavian systems development. It views the systems developer as a partisan who fights for the employees' rights against the employers' demands for e.g. IT driven efficiency gains.
• The neohumanist paradigm is a philosophical inspired ideal. It proposes the systems developer as an emancipator who helps the case company's employees overcome inhibiting convictions and discourses e.g. through IS/IT.
The project work takes place in groups of four in collaboration with case companies. All groups have to hand in a 60 page project structured as follows: introduction, method/empirical data, three analysis sections, process evaluation, conclusion, and appendixes, including documentation of the empirical data. The three analyses sections make up the main part of the project: 1) first the students are to understand the problem situation and identify the need for information systems via SSM, 2) then they perform an object-oriented information analysis (not design), and 3) lastly they use ETHICS to make recommendations concerning the organizational and IT oriented changes that can fulfill the case company's information needs. The projects follow Multiview's first phases as the overall frame and the students shift -more or less consciously -between the social relativist and the functionalist paradigm, while the radical structuralist and the neohumanist paradigms are relevant as inspiration.
The exam takes place as a one hour, individual oral test. The student draws a literature question and has 30 minutes for preparing a presentation on it. The actual exam lasts 30 minutes, with 12.5 minutes for report defense, 12.5 minutes for presentation of the literature question, and 5 minutes for assessment and feedback. The final assessment and grade consists of three parts: a grade given for the group's written report, a grade for the individual oral report defense, and a grade for the individual oral presentation of the literature question.
Research Approach
There are many different types of action research (see e.g. Baskerville & Wood-Harper, 1998) . However, the defining features of all action research are intervention into and change of a practical problem situation for the dual purpose of solving the particular problem and contributing to the research literature with new knowledge about the situation, the problem, and its potential solution (McKay & Marshall, 2001) . Action research involves two stages: a diagnostic stage, where the situation is analyzed and an intervention is planned, and a therapeutic stage, where the change experiments take place and the effects are analyzed (Baskerville & Wood-Harper, 1996) . As the action researcher participates actively in the research context action research draws on data collection methods from anthropology and, therefore, also the requirements anthropology poses with regard to source criticism and validity.
Anthropology assumes that as a participant it is not possible to simultaneously observe and document. Data collection can therefore either take place as dynamic, synchronous documentation in the form of video-and sound-recording or as retrospective notes-taking from memory. Whether the retrospective notes are written after the situation or when breaks in the participatory observation allow it depends on the context. Notes from memory are written as detailed thick description (Geertz, 1973) . Only as a present, but non-participating, observer is it possible to write synchronous notes via different techniques that in level of detail range from key words to thick descriptions. Neither the synchronous nor the retrospective documentation is objective. In both cases the documentation is a subjectively defined representation of the actual course of events.
We had not originally planned the exam as an action research intervention. However, for the purpose of this paper we will take the liberty of viewing the exam situation as such as a) our purpose is to contribute to both the understanding and solution of the particular problems concerning the Information Processing course and to the ISD literature with more general knowledge about barriers for students learning of holistic systems development, and b) as the phases we have gone through are similar to the two phases of action research. In the diagnostic phase the main concern was how well the students fulfil the learning objectives with regard to understanding and applying the course literature. The learning objectives were operationalized through the choice and design of course literature, project work, and the exam. In the diagnostic phase the course coordinator/examiner had the role of problem owner and action researcher as she created the course structure and, therefore, also the context for the students' (barriers for) learning. In the therapeutic phase the exam was carried out as planned, but the outcome of the intervention was that we started to question the design of the exam, the course, and the study programme. While the exam of course was conducted with a focus on the students' knowledge and level of reflection we jointly started to define a more fundamental problem which we wanted to understand, namely which barriers the students were experiencing in Information Processing and why. As a part of the therapeutic phase we therefore decided to perform a thorough analysis of the problem based on the extensive data material that the exam situation generates. In the therapeutic phase the course coordinator/examiner again had the role of problem owner and action researcher as she was active in creating the situation, and the oral dialogue that constituted the result of the intervention, while censor had the role of present, participating observer as she contributed to the dialogue and to a large extent created the written data material. Due to our joint puzzlement and discussions about the students' difficulties we also both had the role of problem interpreter/solver.
The data material for our analysis can be divided into the following categories:
Before intervention:
• Written material: course description, literature questions, the students' project reports (primarily the sections about method/empirical data and process evaluation).
• Written notes concerning the students' project reports: examiner's and censor's individual notes about each project report (around 2-4 pages per report containing observations and assessments of the group's work as well as questions for the report defense).
During intervention:
• Thick description written during participatory observation: examiner's notes from the oral exam concerning both the report defense and the literature question, censor's notes from the parts of the oral exam where censor participated in the dialogue with the student.
• Thick description written during present, but non-participating observation: censor's notes concerning the dialogue between the students and the examiner.
• Retrospective notes: notes taken and used to give oral feedback to the groups during assessment, analysis documents concerning our definition of the students' difficulties taken during breaks in the oral exams.
After intervention:
• Retrospective notes: analysis documents concerning our definition of the students' difficulties written shortly after the oral exams, analysis documents concerning examiner's and censor's individual and joint coding of the above mentioned data material.
The course was given to 79 students, and 19 groups. However, this article only uses material about the 47 students and 12 project reports that the authors examined. Thus, the project reports and oral exams that were read and conducted by another examiner and two additional censors are not a part of this study. Throughout this article we will make references to the empirical material.
To ensure anonymity we do not use the original group numbers, but have instead recoded the material so that the group numbers range from 1 -12. All direct citations from the empirical material have been translated from Danish by the authors.
Data analysis has been carried out in accordance with the main guidelines for thematic coding of qualitative data: preparation of the data for analysis, reading of parts of or all data material, identification of codes, (re)reading of the data material to ensure that the identified codes are appropriate and sufficient, as well as internal and external validation (Creswell, 2003; Kvale, 1996) .
To analyze and ensure continuous internal validation we have chosen systematic reading of all the data material as well as a division of the process, where we first formed an individual and subsequently a common understanding and thematic codes. As preparation for analysis, the censor developed a template that used the project group as the 'research object' and had fields for registering: grade given for the project report (for the entire group), grade given for the report defense (for each student), grade given for the literature question (for each student), citations from the project report, citations from and summaries of examiner's and censor's notes about each project report as well as citations from and summaries of examiner's and censor's notes from the oral exam of each student in the group. Examiner and censor each read all data, filled out the template, and identified potentially relevant themes. The individually identified themes were subsequently discussed in a one-day workshop, where we read and talked through the template data for each group and based on this developed a shared understanding, a written list of main and sub themes, and took notes about our discussions for the later write-up of this paper.
The anthropologic method literature emphasizes that the researcher partakes in the production of the data. When the researchers themselves are participants in the observed context -as is the situation in our case -there is a risk of blind spots and biased interpretations. To ensure external validation we have therefore invited a number of colleagues involved in the HA/DØK study programme to read the article and give feedback. Moreover, censor's detailed, synchronous notes from the role of present, but non-participating observer acts as a guarantee that the examiner asked questions in keeping with basic requirements for 'good' qualitative interview technique (Kvale, 1996) .
At What Level Does the Problem Arise?
The research approach's anthropologic roots mean that there are requirements about source criticism and validity of the data material to ensure that the interpretation here of is valid and transparent (Dahler-Larsen, 2002; Kvale, 1996) . Therefore, in this section we investigate whether the students' observed difficulties are a result of: 1) the exam and, in particular, our perspective on the exam, 2) the course, and/or 3) the study programme's design and progression.
To be able to separate the three levels analytically we draw on two perspectives to evaluate the students' performance and competences, namely summative and formative evaluation. These were originally formulated by Bloom, Hastings and Madaus (1971) 
Summative Evaluation
The summative evaluation takes place by relating the official grading scale to a number of observable phenomena. The grading scale used in this case was the 13-scale as described by the Danish Ministry of Education (see Appendix). The order divides the grades into three groups: good, average, and uncertain. Table 1 shows our concrete operationalizations of the general categories in the 13-scale in the form of groups, grades and learning objectives. The assessment of the written project reports, the oral report defenses, and the oral literature presentations produced a distribution as shown in Figure 1 .
Figure 1: Grades and their distribution
From the project report to the defense and literature presentation a shift can be seen as the middle grade 8 gets a lower representation while the distribution gets broader and the representation in the top of the middle and the top groups are getting stronger. The movements are as follows:
• 25 students got a better grade for the report defense than for the written project report.
• 14 students got the same grade for the report defense and the written project report.
• 8 students got a lower grade for the report defense than for the written project report.
Our notes from the oral exam show that the students that had weak project reports were unable to reflect and engage in a discussion in the exam situation. The students who improved their grade did so by structuring their report defense around the insight that something had gone wrong in their way of integrating literature and practice. Some of these students were, in dialogue with the examiner, able to define what went wrong in their application of the course literature to their company case, while a few students were able to define and discuss the problem on their own. Thus, what we see manifested in the higher grades given for the report defense, and also for the literature presentations, is an after-the-fact reflection.
Our written notes about the students' project reports taken before the oral exam show that the censor had observed the following characteristics: "there is often a lack of methodical considerations about data collection and there is no discussion about data validity. There is a lack of reflection concerning the power and plausibility of the interpretations. Arguments for the (IT) solution are made by drawing on and making references to assumptions and opinions rather than to the application domain and the users. A strong tendency towards consultative user involvement. Weak groups use words such as "we feel that", "we think", and "we believe", or "we have followed the method therefore…" (Censor's notes about the project reports; translated from Danish). The examiner had made similar observations. If it was the case that these observations had guided the exam and the questions asked, the problem that we as examiner and censor identified would have been related to the exam situation and, in particular, our perspective on the exam. However, the improvements in the grades given at the oral exam are a result of the students' own preparation and perspective on the report defense. The students were themselves puzzled by the lack of integration and the contradictions in their use of the course literature and chose to use this puzzlement as a point of departure for the discussion of the report in the exam situation.
This suggests that the problem is not a product of the exam; rather the problem is created somewhere else but becomes observable as a phenomenon in the exam situation. Therefore, it is relevant to investigate if the problem is caused by the learning process the students have gone through before the summative evaluation takes place.
Formative Evaluation
The formative evaluation is process oriented and represents changes over time. Dreyfus and Dreyfus's (1986) phenomenological model of skill acquisition shows how learning as a development process might be operationalized as five steps that each describe characteristics of the learner and the learner's approach to a professional practice. What separates Dreyfus & Dreyfus' five levels from a summative evaluation is that they do not represent a value judgment. Instead the steps constitute a number of necessary, successive phases that the learner has to go through to develop from a novice to an expert in a professional field (see Table 2 ).
Our problem in relation to an investigation of the students' learning process is that this process was not formally documented while it was taking place. However, two types of data can compensate for this lack of process documentation and still allow for some insight into the learning process: 1) the process evaluations that all groups have written and included in their project reports and 2) the dialogue or lack here of that the examiner was able to establish with the individual student during the oral exam. For both types of data Dreyfus & Dreyfus' model can be used as a diagnostic tool that can help us understand at which level the students are positioned with regard to learning holistic systems development as a professional practice (see Table 2 ). One student in Group 6 explained:
• That soft methods also have characteristics that promote a functionalistic practice • How both hard and soft methods can be combined with user involvement and data validation to avoid an overly functionalistic approach
In general the students that were no longer at the novice level questioned the design and progression of HA/DØK. They pointed out that they had not previously been asked to conduct an explorative investigation of the application domain and define real-world problems on their own, as the first two years of the study programme focuses on well-defined problems formulated by teachers, programming, and OOA. One student in particular reached the expert level by questioning the assumptions that the study programme, the course, and the methods are based on.
What is the Problem?
Even though some of the softer methods also have inherent functionalistic characteristics, we suggest that it is not primarily because of the methods in the course literature that all students think in a certain (IT oriented) way. Rather it seems that when the students enter the IP course they already have a functionalistic preconception of what a problem is, how it should be solved, and how the relationship between the application and the problem domain should be weighed. One student explained that "We are indoctrinated. We think IT" (Group 1, oral report defense, censor's notes). These preconceptions mean that, while the students' performance in relation to the learning objectives that concern system development methods, i.e. learning objectives numbers 1, 3, and 6 (see Table 1 ) depends on their level of competence, all students struggle to achieve the learning objectives that concern understanding and use of knowledge about the application domain, i.e. learning objectives numbers 2, 4, and 5 (see Table 1 ). The students' difficulties with these three learning objectives are elaborated below.
Empirical Data and User Involvement
The students' difficulties in achieving this learning objective are manifested in different ways depending on their level of competence: the uncertain students have either not understood the need for and the conceptual distinction between data collection, data analysis, and use of data or their data collection and analysis is very superficial, and often they do not use the data they have in their project work; some students in the middle group are very thorough with regard to data collection and documentation but they are not able to draw on their nuanced understanding of the organizational context in their analyses; while the students in the top group demonstrate thorough collection, analysis, and usage of data. However, some students in the middle and all students in the top group realize that they have collected their data based on a number of assumptions about the problem and its solution; that they need much more data to perform an analysis that is truly based on and driven by the application domain; and that it is necessary to validate their empirical data, interpretations there of, as well as analysis results with the users during the systems development process. In general, the students have not thought about and validated the data and their interpretations, neither internally in the group nor with the users during the process. Moreover, in all cases the user involvement has been consultative (Mumford, 1995) even though many groups have worked with problem situations where it would have been possible, at least to some extent, to conduct consensus oriented user involvement (Mumford, 1995) .
Problem Definition
When we first read the project reports we quickly discovered that almost all students had decided what the problem was very early on in the project work; that is, at the initial meeting with a contact person -what would normally be considered orientation in the organizational context and not data collection as such. Several groups and students also explained in their process evaluations and/or at the oral exam that they had been very influenced by the contact person's opinions and problem definition. This is illustrated in the following citations: "From the start the group's empirical data collection was influenced by the above mentioned problem definition in the form of a job satisfaction survey instead of a focus on work processes (Group 3, project report, process evaluation) and "We have chosen the manager's perspective. We have not questioned the manager's involvement in everything" (Group 5, oral report defense, examiner's notes). In many cases, the fast problem definition based on the contact person's presentation and interpretations meant that the students did not get a deep understanding of the problem situation and the structures that create it.
Problem Solution
The fast problem definition and also often its IT solution elicited from the contact person's initial presentation had a profound influence on what type of data the students collected and included in their analyses. One group explains: "Another problem that had a huge impact on our work was that some of the information that we collected early in the process later turned out to be either somewhat deficient or completely incorrect" (Group 6, project report, process evaluation; our translation from Danish). For almost all students, data collection was conducted to confirm and support the already chosen solution rather than to investigate and validate their understanding of the problem and potential solutions. This also meant that it was difficult for them to understand the need for and apply SSM's (Checkland & Scholes, 1990 ) and ETHICS's (Mumford, 1995) investigation of alternatives. In general, all groups were very influenced by the contact person's perceptions of the problem situation and its relevant (IT) solution, but some students in the middle and all students in the top group discovered this influence in time to make corrections either in their project reports or in their oral report defense.
The difficulties the students experienced in using application domain knowledge in their project work manifested in different ways depending on their level of competence. However, all students had difficulties applying an explorative approach to the application domain, which meant that their early communication with a contact person and orientation in the organizational context directed their subsequent data collection, problem definition, and solution. Moreover, because they did not validate their data material, interpretations, and analysis results with the users during the process, they did not discover the influence and its consequences for their (lack of) investigation at all or not until very late in the process (e.g. not until the exam).
What Causes the Problem?
The question is now why it was so difficult for the students to apply an explorative approach to the application domain.
A Problem Domain Mindset
It is first and foremost difficult for the students to act explorative towards the organizational context because they, in their way of thinking, continuously focus on the problem domain. Thus, in their approach to empirical data, problem definition, and problem solving, they emphasize IT, more specifically a particular IT system, which they have decided is the appropriate solution early in the process. Moreover, they are more comfortable in the model world and, even with regard to SSM's rich picture, modeling of the application domain in OOA, and the formulation of objectives and alternatives in ETHICS, the students primarily base their analyses on assumptions and, often, assumptions that the empirical data do not support.
Expert Role
The students' problem domain mindset and their resulting IT focus and assumption driven analyses mean that they adopt the role of functionalistic experts, cf. Hirshheim and Klein (1989) . In other words, they assumed the contact person's perspective, did not involve the users beyond data collection, and believed that they perform and should perform objective analyses. E.g., one group writes that "one of the advantages of SSM is its holistic approach, which ensures an objective analysis" (Group 2, project report, method/empirical data section). During the process and especially at the exam many students realize that they have acted as experts, but even though they are familiar with Hirschheim & Klein's paradigm model (1989) nearly none of them are at a level were they understand the other perspectives and roles in the model to such an extent that they are able to apply them in practice.
Reflection
The students' level of competence influences their ability, content, and paradigm of reflection. The uncertain students have difficulties reflecting at all. It is difficult for them to see that their process and product could have been different in both their process evaluation and at the oral defense, which therefore becomes a question-answer session instead of a dialogue. At the middle and top level there is much variation in what the students reflect on. Some students have trouble 'escaping' the problem domain in both the process evaluation and at the oral exam, resulting in a focus on IT and methodical aspects, while others critique the amount and quality of their empirical data and user involvement, thereby engaging in critical reflection on their approach towards the application domain. Some students also realize that they have approached the project work with a particular mindset -a functionalistic predisposition that has made it difficult for them to use different perspectives in the project as the functionalist paradigm emphasizes modeling of the objective reality as an IT-system. Thus, for all students it is the case that their project work has been exclusively functionalistic, which some realize in their process evaluation or at the exam.
The ideal behind the IP course is that the students should engage in holistic systems development where they shift between paradigms by using the application domain and their interpretations here of as the foundation for their methodical analyses, arguments, and decisions and by focusing on socio-technical aspects (and therefore on both the application and problem domain) in their definition of the problem and its solution. However, instead of complying with this ideal, the students apply a functionalistic practice where they use the problem domain and assumptions about this domain as the foundation for their analyses, arguments, and choices. We suggest that the students' 'forgetfulness' of the application domain is due to the fact that before they start the IP course they have gone through the first two years of the study programme, which emphasizes the solving of well-defined problems via IT and pays much less attention to the application domain, explorative method, and empirical data. Thus, when the students enter the IP course they are already proficient functionalists, while they, in relation to the application domain and its relevant methods and considerations, are novices. One could say that Information Processing gives the students the opportunity to go through the first round of the hermeneutic cycle (Gadamer, 2004) and that several more rounds are necessary in order for them to be able to bring an explorative perspective on the application domain into play. It should be noted that many students choose to continue working with explorative methods for organizational and systems development in their bachelor projects. It should also be noted that we by no means think that a functionalistic practice, problem domain mindset, and focus on IT should be avoided; rather it should be applied when appropriate during the systems development process.
Conclusion
Based on action research of the IP course, the purpose of this paper has been to investigate which barriers students in the bachelor programme HA/DØK experience when learning holistic systems development and why. Our analysis shows that the students' performance in relation to the learning objectives that concern system development methods depends on their level of competence, while all students struggle to achieve the learning objectives that are explorative and concern understanding and use of knowledge about the application domain. We conclude that the students' difficulties with a) collection, interpretation, and validation of empirical data, b) formulation of a relevant and adequate problem definition, and c) analyzing several potentially relevant solutions and choosing the best alternative arise because they all think and act in accordance with a) the problem domain, b) the expert role, and c) a more or less exclusively functionalistic approach toward systems development. We suggest that the students' dominant functionalistic practice is due to the fact that, before they enter the study programme's third year and the IP course, they have gone through a curriculum that emphasizes the solving of well-defined problems via IT. Thus, when the students begin the IP course they are already proficient functionalists, while they with regard to the application domain are novices. We conclude that the barriers for the students' learning of holistic systems development come about as a consequence of the course and the study programme's design and progression. It is therefore also at these two levels that the students can be helped to overcome the identified obstacles, e.g. by: a) (re)designing HA/DØK with much more emphasis on the application domain and the relationship between the application and the problem domain much earlier in the programme; b) changing the IP course's learning objectives to reflect that the students first have to realize the consequences of and unlearn their exclusively functionalistic practice before they can begin to learn holistic systems development; and/or c) making it possible for the students to understand consequences and unlearn early in the IP course via exercises and dialogue about the paradigms and their relation to systems development, organizational practice, and empirical data.
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